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PURPOSE: To improve a discharge capacity, a charge/discharge cycle characteristic, and safety by using an amorphous 
compound, which is obtained by mixing and burning oxide or chalcogenide and silicon dioxide, as a negative electrode material in 
a nonaqueous electrolyte secondary battery. 

CONSTITUTION: A nonaqueous secondary battery consists of a positive electrode active material, a negative electrode 
material, a separator, and a nonaqueous electrolyte containing lithium salt. A compound prepared by burning a mixture of 
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silicon dioxide. The compound prepared by burning contains a non-stoichiometric compound in which a ratio of oxygen is not 
stoichiometric, a compound with plural number of valence, and a heterogeneous compound. On the other hand, (p) representing 
a molar ratio between a lithium adsorption/ desorption site and a dispersion medium is set to be 0.33-2 desirably. 
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;u*^>. 3 -^*;i>-2 -*=MT/y ^y>. 7'uf 

x^/l/X-r;k 1, 3 - -fu^>VJV h >tt<ST<D#^ 
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y * r }2+igL<Dft**>£i,r:\£, cio, 

" , BF, - k PF t - , CF, SO, " . CF, CO 
t ' , AsF t " , SbF, " . (CF 3 SO, ) , N 
- . B..CI,. 1 ". (1. 2 -2^ F*>'**>> , C 

lo,-, (s»jasiK^jU5K>Br-f a i c 

I,". CI", Br". I" . ^DP^7>fb^<D 
Tx*>. e37x^;^-)g!^>4?(f4Ci^-C 

F 4^*^-5 Ci^SfSLC»„ *>c. x^u> 
*fcx*u>*;--#*-- F^tJMc, y'a 

b'U>*r-^^-h. 1. 2-^K'>X^>, ^ 
h&£l4*^x=P;L,*7~-*'*-- FSrfli: 
B^LfcWKiKKlL i CF 3 S0 3 % L i C I 0 4 , L 
i B F 4 *jJ:tf/*i^ttL i PF S =&^OSK@^f? 
^n6<D5tl#Sr«, L i PF 6 £S£H±£C 

[0033] cti6«»»*«»rtec«pftir saw, » 

COKES titter iE@r£^S^mfi!»^Og^^rfe(D 

[ 0 0 3 4 ] S/c, *»«<DffiS(C%(DtS«Bt»«ffa«> 

tew, Li<om<m. Apy>|tt ffiSffitS^c^J: 
<*D^nri^o tefr-cb. Li, N. Li I, Li, 
NI, . Li, N-Lil-LiOH, Li 4 Si 
0 4 , Li 4 Si0 4 -Li 1-LiOH, xLi, P 
0 4 -(l-x)Li 4 Si0 4 , Li, Si S 3 t 5^{by> 

[0 03 5]^t8H$lWI-C^ ^Vx^U>m 

A FBHM*a»4ttWf|c«dtr#y #y^ntru> 

*>jwia*dtf#y v-. -f*>w»Sft*tf#yv 

hy^*««KRecS5aoT«^56fc*6. liiW 
[0 03 6 ]$/c »«^>*tt«1*tt«r*A-S'4BW 
yt?>. h yx«7 *X7 7 hyx^y-;ur 

a, -\*fj>Bh yrs xhpo^ift, 
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>y 'J n -;U, t'P-;k 2 - ^ h *;>x £ y-jb, A 
LCI, , »«tt^Vv-«ffi?giBW<D« : e-/v-. Ml 
X^U>*X*JUT^ h\ h + a >. 

^^^^^ory-iKt^. 12- 

»; v 9 h "J T 5 K44 -TJU+X^Jl'* ■>>>. 

[003 7 j itt, nmmttmmcr&ittoic&sa 
* fe /c-y- tczbttcmmmcmmxx it c i 

te, 7 * -OK&flk ^^;i/A, is-b. 

<*fr£WB0 6ft£ 0 »ccRjes fitted, 1 

— 5 00 MmOWfflt^n^c 

[0 03 9 ]mrfecD^tin-Y>, s/-h, 

(n-h) , KM. ffl»ahT, 3ECc«t»6h4. Stiff 
hiP-^a>^3W*t/ir». 0. 1-10 
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^n<D»««!tt. ttMtscc^to-a-r. ±E»ff»ffi*a 
#r*a. ffeffitt. )tiiroai^-c*>wni5iB#r<>j: 
i\. *<d&tsjig>w* % fibrin*, mi&oxzzicj: 

[0 04 0] ^Uy h-^^-KOK«X«Jtt**ffiiO 

10 — «tcSfflsnrc»«^tt«:*'Jffl-rici^r* 
s„ wc, mm. xs. «*«sl flt^taacf 

C>. Mft»8 0^3 5 OTOBIWSEK. »CC 1 0 

0-250 m c<DtmifiSf± ^*m&, mm±»-c 

2 0 0 0 p p rnfilTW* L < . jES^W. ©fis^ffi^ 

tft?st'«^n^n5 oop pmaTWici^^ 

20 ^l/XE«, »CC|RESnttl>;&*. 0. 2-3 t/ 
cm 2 *i»*Lt^ ^7U>y-^UXffiO^UXiiat 
0. 1^5 0m/»^»*l^. ^UXflfttt, S 

a-2oo'c*«»*n*. jEffi^-hec*f-rsftffi->- 

hiCOipg(Dl:b^«, 0. 9-1. 1W$1^ 0 iRpCC, 
0. 9 5-1. O^JTSLC*. xE«S«Jll<S:ftffil5tf4<0 

[004 1] K^ffjs/- h u- *-tA0tito 

sal, mn&zm^xmmftzmm?*. c<d±z. 

jMZfr. PTC3R-T-tt^*«fflt^*i*. S^^F 

o«»*a»fr**3S**«-r4c43wr*5. cot 

tt, Li, CO, . L i" HCOj , Na a CO a . Na 
HC0 3 , CaCO, , MgCO, tt^OttBtttttf^ 



* (3) 
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^Cim^. «Dffl2x-iU»Jt*, TX7rJbhtt^ 
<DtE**> 6 m *> txx l >Z ( tdW^SdW tfflUSCi* 

-eta- 

[0 0 4 2] ^MOMCXttftOffitlCB, ftCCR 
yzi>^>A^^*va>, ;j<>r^ h (A-AF^) 10 

r^A-fc:*-. iSSrUt, ^>rw U 
[004 3] 

WfcB^S*i£fc<D-Cttfcl>. 30 
[0044] ^/£#D - 1 

wje«D-BMt«i, — awts*. nitres-* a. h 

tfKAft. 7^3>SiMT l 5 0 C/#~C 1 0 0 0'C£ 

rsiLfco i i 5 o B cr i 2B#ra^ufcfS. io'c 

ct^^&S5. 5/imOSnSio., AU. 2 B 0 .« 
Pa., 0« *f#/c«t^5A)o CCMt^Wtt. CuK 
a«ffll,^X«ijfrffiK:bl>T2 0it2 7* ttifitC 40 

ffi-C4 0' «±7 0* HTK:tttt»e<D@»f«tta6n 

(CltSnS i B>5 Bo.i Po.i Mg^.i 0 2 . 6 
«B) . SnSiO, (ffc£*JC) £{t^ 

x, -mitamt, -mmcomimzm^msL^x. 
(Da^-e^o/c. so 
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[0 04 5] Hz/<U-*-<bOT«T<0fc<D£iEffil, 

tc a 

S- 1 ; JP<*5 Oam. »?U£6 3%0)#t) ls >y 
OVA. 

S - 2 ; il^5 O^id, »*L^6 2%Ox^U>-^n 
t'U>ftl^7 ^;UA (x^U>5 0®!%) o 
S-3 ; m&2 5 fim, Si?L*6 6%<7)# V U>7 
<JUA<!:, «^2 5/iin. m?LS6 2%or)^y^Pt*U 

S-4 :¥JgttitSl /im©^'ii^U>*i, H2S 
©^tt«iai /im(0^'J7'P fU>*3&>6tt*W*5 
0 a nKD^j^W 

S - 5 ; ¥J5tt*KS 1 M mCD* »/ x* 3 0 ffiS% 
<!:. ^IKNI& 1 <*m<D#y:/citru>*7 Offi®%*» 
6ft&Jf»5 0 MmCD^fiSl5 

S-6 ; x^U>#2 01i%t*5Ci«WiS-2 
S-7 ; ¥^iiS 1 MmO?|f;i^l/>*2 0MM% 

SC 1 ; /im<D7K';x^U>*l 011% 

<h % ^tKNIS 1 u m<Dtf 0 7 U f U 9 0 
e>^C^J¥^5 0 MmO^FSS^ 

SC2 ; ff*5 0 am, m?L^6 2°/oW»J7 , Db'l/> 
v a ;i/A 0 

SC 3 ; x*U>*si 011°/o"C*5CiWWiS-2 
[0 046] HJfeWI 1 

K^^y— 1 8 uxn<DM?&<DffiWlCs x^XhJU 
o/c 0 JLmmtOX. LiCoO, 7MM%. » 

ecia«m&Lr#v f* h7^^^px^u>7k^^3 
s*%<t^yT^UJH§7"h';^Aifts%^fln^, * 

%g|<*i UrSiSLTff en/cx ^ y 2 0 $t m 

(DTJl/^-^AfS<DW®CC±Sip|D^T*^. K: 

Ufc. iESS/- FcDJI <fc«2 8 0 am r*)^ tc Q ±iBft 
«• - 4 0 -CWTCD^^^*-C 1 5 0 °C 2 B$^K 



(9) 
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[0 04 7] «*««»*jEffi^- b ( 5 ) . -fe 

KRflBimke (2) MflHLfc. 1 LSfcOL i PF 
6 iL i B F 4 £&*0. 9, 0. 1 mo I £WU f§ 



sm?feM (8) ntztry h ( i ) *^ir*u»rfl 
Sffi^ (8) .mms'-* (5 ) <b, mmm (2 ■>«*■ 
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* fc.. 02 CCRjRSS^?6<OBrBfl«inL/c w &**. ( 7 ) « 
3c^^"C*0. flKftffirtOEE^J* 5 1 5 ktf f/cm' * 

*©»»*f¥r>&. ^Jttmf-X HMfetttt. 4. 3- 
2. 7V. lmA/cm' il/c„ 15 4 . 5VCC-^m 

[0 04 8 ] BS^OIft^ © : <2> : fiffiW 

14. «;-te/<U-Jr-, ©;&5l§ltt«SB (ftBtttt 



D- 


1 


ffc£«JA 


S - 1 


D- 


2 


|5J± 


S-2 


D- 


3 


[5)± 


S-3 


D- 


4 


B± 


S-4 


D- 


5 


B± 


S-5 


D- 


6 


RLb 


SC 1 


D- 


7 


H± 


SC 2 



®mw&m 

4 8 5 
49 0 

5 1 0 
5 1 5 
5 1 2 
47 5 
4 8 0 



3 1 0 

3 20 

3 60 

3 45 

3 35 

2 95 

3 30 



MO 
MO 
MO 
MO 
MO 



[0 04 9] 3IJS^)2 



D-3 




S-3 


5 1 0 


3 60 


MO 


D- 7 


HLk 


SC2 


4 8 0 


3 3 0 


mm 


D 1 3 




S-3 


5 2 0 


3 7 0 


MO 


D 1 4 


BLh 


SC2 


480 


3 1 5 


mm 


D 1 5 




S-3 


4 6 5 


2 3 5 


mo 


D 1 6 


|5J± 


SC 2 


4 5 0 


2 40 


mm 


D 1 7 


fb^d 


S-3 


5 2 0 


35 


mm 


D 1 8 


Bi: 


SC 2 


5 0 5 


40 


mm 


D 1 9 




S-3 


5 7 0 


1 5 


mm 


D2 0 


RLfc 


SC 2 


5 4 5 


1 5 


mm 



«±©*&**»&, nmtmtur. -mmmzm^tj: 



40* [0050] mmm3 









®mmsm 






D- 1 




S- 1 


4 8 5 


3 1 0 


MO 


D-2 


iu± 


S-2 


4 9 0 


3 20 


MO 


D2 1 




S-6 


4 8 5 


3 1 5 


MO 


D2 2 


m± 


SC 3 


4 8 5 


3 25 


mm 


D-7 


n± 


SC2 


480 


3 30 


mm 


D-4 


n± 


S-4 


5 1 5 


3 45 


MO 


D - 5 


(H)± 


S-5 


5 1 2 


3 35 


MO 
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D2 3 (SJ.h S-7 

d ~ 6 m± s C 1 

&1fi 2 0 SBXJgUzs&Btt C tWt>frZ n 
[0 05 1 ] 

HrAU~£-S - 2<D/f^£ 100/ira. 125/im, 

<t(sj«l^||®*!f oAi<tC^, S-9. S-l 
0^ffl^/c®iferti]Sam^S^(gTl//c o WlcO'Ccom 10 
^Trttm^^f o/ciC5, S-9. S-lOiffl 

i 0 0 /i ro«T#*?$ l/WC -<h*sfe*>">fe. 
[0 0 5 2 ] 

tgixf l/>m< <h*>2 osa%^t?-b^>-u-^ 

[0 1 
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5 0 0 3 15 ML 

4 7 5 2 9 5 eaj& 

* =Lxmmzmz> c <t #r # 
[BBiiioniiittim] 

[tt^S&W] 
1 
2 

3 -fe^U — $r- 

4 giSr>- F 

5 IEfir>- h 

6 IgWvg 
7 

8 iEffiifi^ 

9 PTC^T 

i o mum 
ii 



8 



7 

/ 



